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(57) This mask case is a mask case 21 0 for accom- 
modating a reticle M formed with a pattern to be trans- 
ferred to a substrate, in which one outer wall face 210c 
of the mask case 210 is formed with first and second 
depressions 211, 21 la, 212, and the form of the first 
depression 211, 211a is one of conical and triangular 
pyramidal forms, whereas the second depression 212 
has a V-groove form. 
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Description 

Technical Field 

[0001] The present invention relates to a photo- 
mask case, a transporting apparatus, and a transport- 
ing method; and, in particular, to a photomask case 
used when making a semiconductor, a liquid crystal dis- 
play device, or the like in a photolithography process, 
and a transporting apparatus and method for transport- 
ing this photomask case. 

Background Art 

[0002] In a lithography process (process of forming 
a resist image of a mask pattern onto a substrate) for 
making a semiconductor device and the like, there is 
used a projection exposure apparatus (stepper or the 
like) for exposing, byway of a projection optical system, 
a reticle pattern as a photomask (hereinafter referred to 
as mask) onto a substrate (or a wafer or the like) coated 
with a photoresist 

[0003] There has been proposed an automatic 
transportation system which automatically transports 
this mask in a state accommodated in a photomask 
case (hereinafter referred to as mask case) succes- 
sively through various processing apparatus such as a 
cleaning apparatus for the mask, a dust inspecting 
apparatus, a pellicle mounting apparatus, an exposure 
apparatus, and the like. According to this automatic 
transportation system, when a mask case is to be trans- 
ported between various apparatus, the mask having 
completed its processing within a processing apparatus 
is accommodated in the mask case and is transported 
by a transporting section of this processing apparatus to 
a mask delivery site in the processing apparatus and is 
placed there. 

[0004] "me mask case placed at the delivery site of 
the processing apparatus is transported by an external 
transporting apparatus to a delivery site of another 
processing apparatus and is placed there. The mask 
case placed at the delivery site of this processing appa- 
ratus is adapted to be transported by a transporting sec- 
tion of the processing apparatus to a predetermined 
processing site. 

Disclosure of the Invention 

[0005] When the mask case is transported between 
various processing apparatus, positional deviations at 
the time of delivering the mask case become problem- 
atic. Unless the transporting section of a processing 
apparatus places a mask case at the delivery site of this 
processing apparatus with a certain degree of accuracy, 
the external transporting apparatus cannot hold this 
mask case, so that an error will occur in the system, 
thereby making the subsequent processing impossible. 
[0006] It is an object of the present invention to pro- 


vide a mask case, transporting apparatus, and trans- 
porting method which can accurately achieve, 
positioning when transporting the mask case. Namely, a 
predetermined part of the mask case is provided with a 

5 positioning depression into which a support pin project- 
ing from an installation site is inserted, whereby accu- 
rate positioning is effected. If positioning depressions of 
the mask case are arranged such that their deepest por- 
tion is disposed on the outer side of the mask case than 

w is a support member for supporting a mask, then it is 
possible to reduce the total height of a plurality of mask 
cases when they are stacked. 

Brief Description of the Drawings 

15 

[0007] 

Fig. 1 is a perspective view of a mask case 10 in 
accordance with a first embodiment; 

20 

Fig. 2 is a plan view of the mask case shown in Fig. 
1; 

Fig. 3 is a sectional view of the mask case shown in 
25 Fig. 2, taken along the arrow line Ill-Ill; 

Fig. 4 is a side view of the mask case shown in Fig. 
1; 

30 Fig. 5 is a bottom view of the mask case shown in 
Fig. 1; 

Rg. 6 is a sectional view of the mask case shown in 
Fig. 3, taken along the arrow line VI-VI; 

35 

Fig. 7 is a perspective view of a mask case 10 in 
accordance with a second embodiment; 

Rg. 8 is a perspective view of a mask case 10 in 
40 accordance with a third embodiment; 

Rg. 9 is a perspective view of a mask case 10 in 
accordance with a fourth embodiment; 

45 Rg. 1 0 is a perspective view showing a transporting 
apparatus 20 in accordance with an embodiment in 
a state where the mask case 1 0 is transported from 
an unshown storage site and is positioned above a 
stage 30 which is a transporting site; 

50 

Rg. 11 is a view showing a relationship of forces 
between cylindrical portions 21a and depressions 
1b of the mask case 10; 

55 Rg. 12 is a perspective view showing a mask case 
1 1 0 in accordance with a fifth embodiment together 
with an arm 122 on one side; 


2 


3 


EP1 022 615 A1 


4 


Fig. 1 3 is a top view of a transporting apparatus 220 
in accordance with another embodiment; 

Fig. 1 4 is a bottom view of a mask case 10; 

Fig. 15 is a sectional view of a triangular groove 1 1 
in the mask case 10 of Fig. 14; 

Fig. 16 is a bottom view of a mask case 210 in 
accordance with a sixth embodiment; 

Fig. 1 7 is a sectional view of depressions 211,212, 
213 in the mask case 210 of Fig. 16, which is simu- 
latively flattened; 

Fig. 18 is a bottom view of a mask case in accord- 
ance with a seventh embodiment; 

Fig. 19 is a view showing an embodiment in which 
the transporting apparatus of Fig. 10 is applied to 
an AGV (Automated Guided Vehicle); 

Fig. 20 is a view showing an embodiment in which 
the transporting apparatus of Fig. 10 is applied to 
OHT (Over Head Transportation); 

Fig. 21 is a top view showing an embodiment of 
transporting apparatus between which a mask case 
can be delivered; 

Fig. 22 is a perspective view showing the embodi- 
ment of transporting apparatus between which the 
mask case can be delivered; 

Fig. 23 is a perspective view of a mask case show- 
ing a modified example of mask case; and 

Fig. 24 is a bottom view of a mask case in accord- 
ance with an embodiment. 

40 

Best Modes for Carrying Out the Invention 

[0008] In the following, mask cases, transporting 
apparatus, and transporting methods in accordance 
with embodiments will be explained. Constituents iden- 45 
tical to each other or having functions identical to each 
other will be referred to with numerals or letters identical 
to each other, without repeating their overlapping 
descriptions. Also, in the following explanation, words 
"upper" and "lower" are assumed to be based on the so 
upper and lower sides of Fig. 1 . 
[0009] Figs. 1 to 6 show a mask case 10 in accord- 
ance with a first embodiment. The mask case 10 has a 
lower housing 403 and an upper lid 402. The lower 
housing 403 is shaped like a dustpan and has three side 55 
walls raised along outer edges of its rectangular bottom 
plate which constitute three sides thereof. The remain- 
ing one side of the rectangular bottom plate of the lower 


housing 403 has no side wall thereon, and is positioned 
at the front face of the mask case. 
[0010] On the bottom plate of the lower housing 
403, guide plates 403a, 403b extending parallel to the 
5 left and right side walls are raised. Each of the guide 
plates 403a, 403b has a curvature on their inner side. 
Namely, the inner side face of each of the opposing 
guide plates 403a, 403b has a curved surface 411 
whose center axis of curvature lies in the front-to-rear 
10 direction of the mask case 10. Slightly inside the guide 
plates 403a, 403b, four support members 403v, 403w, 
403x, 403y raised from the upper face of the bottom 
plate are secured. 

[0011] As a consequence, in the case where, after 
15 a photomask (reticle) M supported on a fork (take-up 
arm AM) (see Fig. 7) is inserted into the mask case 10 
from the front face side thereof, the fork is moved to the 
bottom plate side (as indicated by the whitened arrow in 
Fig. 1), the reticle M slides, even if its position is shifted 
20 more or less, toward the inner side of the mask case 10 
along the curved surface 41 1, so as to be mounted on 
the support members 403v, 403w, 403x, 403y. The sup- 
port members 403v, 403w, 403x, 403y each have a step 
portion for restricting the back-and-forth movement of 
25 the reticle M, whereby the back-and-forth movement of 
the reticle M at the time of insertion and extraction of the 
fork is restricted. 

[0012] The upper lid 402 is secured on its rear face 
side, by way of a hinge having pins 407, to the rear face 
30 side of the lower housing 403 so as to cover the upper 
face open end of the lower housing 403. Namely, 
though the upper lid 402 is secured to the lower housing 
403 by way of a suitable lock mechanism, the lock can 
be released when necessary, so as to pivot the upper lid 
402 about the hinge, thereby causing its interior to attain 
an open state. 

[0013] On the front face side of the upper lid 402, a 
front face lid (movable wall) 401 is disposed by way of a 
hinge having pins 408 and swings along the direction 
indicated by the arrow B in Fig. 4. This movable wall 401 
opens and closes in synchronization with the insertion 
and extraction of the reticle M; and, in its open state, an 
insertion slot for the reticle M is formed in the housing 
403. 

[0014] Passages 412 closed on the rear face side 
are formed between the guide plates 403a, 403b and 
their corresponding left and right side walls of the lower 
housing 403. Under the respective passages 412, 
depressions (pits) 413, 414 depressed from the lower 
face side to upper face side of the bottom plate are 
formed. The inner faces of the depressions 413, 414 
constitute a V-groove form and a quadrangular pyrami- 
dal form, respectively. The passages 412 are located 
where they do not interfere with the reticle M. The parts 
of upper face of the bottom plate directly above the 
depressions 413, 414 are protruded some or less so 
that the deepest portions of the depressions 413, 414 
do not open to the inside of the case. 
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[0015] If the depressions 413, 414 are formed 
inside of the support members 403v, 403w, 403x, 403y, 
there is a possibility of these protrusions 41 3p, 41 4p 
interfering with the fork for transporting the reticle M. For 
suppressing this interference, the thickness of the bot- 
tom plate may be increased without providing the pro- 
trusions 41 3p, 41 4p. In this case, however, the height 
(thickness) of the mask case 10 increases. In particular, 
when a plurality of mask cases are stacked in an appa- 
ratus such as a reticle library or the like, for example, the 
amounts of increase accumulate, thereby enhancing 
the dimensions of the apparatus. In this embodiment, 
since the deepest portions of the depressions 413,414 
for positioning the mask case are located on the outer 
side of the mask case than are the support members 
403v, 403w, 403x, 403y, the total height of a plurality of 
mask cases 10 can be reduced when they are stacked. 
[001 6] Tip portions of support pins 41 3b, 41 4b hav- 
ing a predetermined height from a reference plane SP 
are fitted into their corresponding positioning depres- 
sions 413,414 (Fig. 3). Since a plane is defined by three 
points, a support pin FLb is further disposed on the ref- 
erence plane SP. The support pin FLb has a height 
smaller than that of any of the remaining two. The sup- 
port pin FLb abuts against a front-face-side area FL in 
the lower face of the bottom plate. The front-face-side 
area FL is a plane. This area FL may be depressed from 
the remaining area of the lower face. In other words, it 
will be sufficient if the three support pins 413b, 414b, 
FLb eventually abut against their respective positions, 
so that the upper face of the bottom plate is held hori- 
zontally. Here, the reference plane SP is a surface of 
one shelf of a reticle library, for example. 
[0017] In the state where the support pins 413b, 
414b, FLb abut against their respective positions, the 
mask case 10 is pressed from the upper side so that 
positioning is accurately effected. Each of the left and 
right side walls of the mask case 10 is provided with an 
upper projection 409 and a lower projection 410 which 
project outward. These upper projection 409 and lower 
projection 410 also function as reinforcing ribs, thereby 
strengthening the side walls. The respective upper 
faces of the upper projection 409 and lower projection 
410 are provided with clamp areas 1XU and 1XL for 
pressing the case. 

[0018] The clamp areas 1XL and 1XU are slightly 
depressed toward the lower side. As a pressing pin (not 
shown) abuts onto and stresses the depressed clamp 
area 1XL or 1XU from the upper side, the mask case is 
made immobile with respect to the reference plane SP 
Also, the depressed region of each of the clamp areas 
1XL and 1XU forms a step portion with respect to its 
surroundings. When the above-mentioned pressing pin 
abuts against this step portion, the case is restrained 
from moving back and forth. 

[0019] Here, the positioning depressions can be 
disposed at various positions explained later. For exam- 
ple, as shown in Fig. 24, three depressions 413' each 


having a V-groove form are provided in the lower face of 
the bottom plate and are arranged such that the respec- 
tive extending directions of the V-grooves form an angle 
of 120 degrees therebetween. Insuchacase, three circu- 
5 lar clamp areas 1 XU' provided in the upper face of the 
upper lid 402 may be positioned directly above the three 
respective depressions 413*. 

[0020] Into two spaces 1b between the upper pro- 
jections 409 and lower projections 41 0 of the respective 

10 side walls, cylindrical supports (see 21a, 22a of Figs. 1 0 
and 1 1) are fitted as with those in embodiments which 
will be explained later, and the mask case 10 is trans- 
ported in thus held/clasped state. 
[0021] Figs. 7, 8, and 9 are perspective views of 

15 mask cases 10 in accordance with second, third, and 
fourth embodiments, respectively. The size of the reticle 
M is standardized at specific dimensions. Also, a circuit 
pattern (not shown) is drawn with predetermined mar- 
gins around the mask. 

20 [0022] The reticle M is adapted to be accommo- 
dated in a dustpan-shaped bottom lid 3 shown in Fig. 7. 
As depicted, a wall is provided around the bottom lid 3 
except for its open end face 9. Three step portions 3a 
are provided in an upper part of the wall. The step por- 

25 tions 3a hold edge portions of the reticle. 

[0023] An upper lid 2 is attached to the bottom lid 3, 
on the side opposite to the open end face 9, so as to be 
freely opened and dosed as indicated by the arrows A 
in the drawing by means of a hinge 7, and is adapted to 

30 close the upper face of the bottom lid 3. 

[0024] Further, an opening and closing member 1 is 
attached to the open end face 9 side of the upper lid 2 
by way of a hinge 6 so as to be pivotable with respect to 
the upper lid 2 as indicated by the arrows B in the draw- 

35 ing. In the state where the opening and closing member 
1 is open, the reticle M can be inserted into and 
extracted from the mask case 10 by means of a mask 
take-up arm AM. 

[0025] As the upper lid 2 pivots to engage the step 
40 portion, and the opening and closing member 1 closes 
the open end face 9, the mask is accommodated in a 
substantially hermetic state. 

[0026] Also, side face portions 10a, 10b of the 
opening and closing member 1 are formed with four 

45 depressions 1b (two on each side), as depicted, for 
receiving arm tips of a mask case transporting appara- 
tus which will be explained later. Each depression 1b 
has a pentagonal cross section in which an isosceles 
triangle is mounted on a rectangle. The relationship 

so between the depressions 1b and arms of the transport- 
ing apparatus will be explained later. 
[0027] Fig. 10 is a perspective view showing a 
transporting apparatus 20 in accordance with an 
embodiment in a state where the mask case 10 from an 

55 unshown storage site is held and positioned above a 
stage 30. The transporting apparatus 20 comprises two 
arms 21, 22 extending in parallel; actuators 23, 24 for 
driving the individual arms 21, 22 in a direction in which 
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the arms 21, 22 approach each other or separate from 
each other; and a support member 25 for supporting the 
actuators 23, 24. The actuators 23, 24 and the support 
member 25 are driven under the control of a control sec- 
tion CTL. The control section CTL controls the move- 
ment of the support member or engagement and 
support member. 

[0028] One arm 21 has two cylindrical portions 21a, 
and the other arm 22 also has two cylindrical portions 
22a. The cylindrical portions 21a, 22a oppose each 
other. Each of the distance between the cylindrical por- 
tions 21 a and the distance between the cylindrical por- 
tions 22a accurately coincides with the distance 
between the depressions 1b. 

[0029] In the state where the arms 21 , 22 are posi- 
tioned beside the mask case 10 placed at an unshown 
storage site, if the actuators 23, 24 are operated under 
the control of the control section CTL so as to move 
arms 21 , 22 toward each other, then the cylindrical por- 
tions 21a. 22b enter the depressions 1b in the mask 
case 10. 

[0030] If the support member 25 is lifted from this 
state under the control of the control section CTL, then 
the arms 21, 22 move up together therewith. At this 
time, since the upper faces of the depressions 1b are 
pushed by the cylindrical portions 21a, 22a, the mask 
case 10 moves up together with the arms 21 , 22. Upon 
this operation, the transporting apparatus 20 attains a 
state where it can hold and transport the mask case 10. 
Here, Fig. 10 shows the state where the transporting 
apparatus 20 has transported the mask case 10 above 
the stage 30 that is the aimed transporting site. 
[0031] An embodiment in which the positioning of 
the mask case 10 is achieved by use of the cylindrical 
portions 21a, 22a and depressions 1b will now be 
explained. Fig. 1 1 is a view showing a relationship of 
forces between the cylindrical portions 21a (22a) and 
the depressions 1b of the mask case 10. Here, it is 
assumed that relative positions of the arms 21, 22 and 
the mask case 10 are slightly shifted from each other 
(the mask case 10 is shifted rightward with respect to 
the arms 21, 22). 

[0032] In this state, if the cylindrical portions 21a 
(22a) are inserted into the depressions 1b of the mask 
case 10, and the arms 21, 22 are lifted with respect to 
the mask case 10. then the cylindrical portions 21a 
(22a) move up within the depressions 1b and then abut 
against the left-side slopes 1c formed in the upper por- 
tions of the depressions 1b. 

[0033] If the arms 21 , 22 further move up, then the 
cylindrical portions 21a (22a) push the left-side slopes 
1c. However, as the bottom face of the mask case 
leaves the upper face of the storage site, the frictional 
force between these faces decreases, whereby the 
mask case 10 moves in a horizontal direction (leftward 
in the drawing) with respect to the arms 21 , 22 accord- 
ing to its own weight and the reaction force in the normal 
direction received by the left-side slopes 1c from the 


cylindrical portions 21a (22a). 

[0034] Further, as the cylindrical portions 2 1 a (22a) 
abut against right-side slopes 1d intersecting the left- 
side slopes 1c, the mask case 10 stands still since its 

s own weight is balanced with the reaction forces acting 
between the slopes 1c. 1d and cylindrical portions 21a 
(22a). At this moment, the accurate positioning of the 
mask case 10 with respect to the arms 21, 22 is 
achieved. Namely, the positioning of the mask case 10 

10 is automatically achieved when it is simply lifted by the 
arms 21, 22. In Fig. 10, if the stage is assembled to 
arms (not shown) of another transporting apparatus, the 
positioning of the mask case 10 at the time of delivery 
with respect to the transporting apparatus 20 can also 

is be effected. ' 

[0035] Though two depressions 1 b are disposed on 
each side of the mask 10 in this embodiment, two 
depressions may be disposed on one side, while one 
depression is disposed on the other side such that the 

20 distances therefrom to the two depressions on the one 
side equal each other. Since the mask case is sup- 
ported at three points in this arrangement, it would be 
held more stably 

[0036] Further, the depressions 1b may not have a 

25 pentagonal cross section, and their cross section may 
be triangular as shown in Fig. 8, for example. Also, it is 
not always necessary for the side face portion 10a to 
have depressions. For example, as shown in Fig. 9, the 
side face portion 1 0a may be formed with two cylindrical 

30 portions 1c, while its opposing arm 22 is formed with 
depressions 22b, and the opposite side face portion 10b 
may be formed with one depression 1 b, while its oppos- 
ing arm (not shown) is formed with a cylindrical portion. 
Alternatively, the side face portion 10a may be provided 

35 with one cylindrical portion and one depression, while 
its corresponding arm is provided with one depression 
and one cylindrical portion. Further, as shown in Fig. 23, 
a depression 1x where the lower clamp area 1 XL of Fig. 
1 is formed may be provided between the depressions 

40 1b. 

[0037] Fig. 12 is a perspective view showing a mask 
case 110 in accordance with a fifth embodiment 
together with an arm 122 on one side. The mask case 
110 of Fig. 12 differs from the mask case 10 of Fig. 7 

45 only in the form of depressions 1 10b. More specifically, 
the depressions 110b each have a pentagonal cross 
section in which a triangle is joined beside a rectangle 
(i.e., a form in which the depression 1b of the embodi- 
ment shown in Fig. 7 is turned sideways) such that their 

so respective pointed ends are directed away from each 
other. 

[0038] On the other hand, the arm 122 has, for 
example, a main body 122c incorporating an air cylinder 
therein, and a movable portion 122b longitudinally mov- 
55 able by the air cylinder. Each of the main body 1 22c and 
the movable portion 122b is formed with a cylindrical 
portion 122a. The distance between the cylindrical por- 
tions 122a is changeable as the movable portion 122b 
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is moved relative to the main body 122c. Further, the 
arm 122 is movable toward and away from the mask 
case 110 and is also movable in vertical directions. 
Though not depicted, a similar arm is formed on the 
opposite side of the mask case 1 1 0 from the arm 1 22. 
[0039] An embodiment in which the positioning of 
the mask case 1 10 is achieved by use of the cylindrical 
portions 122a and depressions 110b will now be 
explained. Here, it is assumed that, though the relative 
positions of the arm 122 and the mask case 110 are 
slightly shifted from each other, they are disposed at 
such relative positions that each cylindrical portion 1 22a 
can enter its corresponding depression 110 as the arm 
122 approaches the mask case 110. 
[0040] In this state, the arm 122 is caused to 
approach the mask case 1 10, so that the cylindrical por- 
tions 122a are inserted into their corresponding depres- 
sions 1 10b, and the mask case 1 10 is lifted while being 
held between the arm 122 and the unshown arm. Upon 
this operation, the mask case 110 can be transported to 
a predetermined position. On the other hand, if the mov- 
able portion 122b of the arm 122 is moved so as to 
extend while the mask case 1 10 is kept lifted, then both 
cylindrical portions 122a move away from each other 
and then abut against their corresponding pointed ends 
of the depressions 1 10b, whereby the mask case 1 10 is 
securely held by the arm 122. 

[0041] In this case, since the cylindrical portion 
122a on the main body 122c side does not move, the 
relative positions of this cylindrical portion 122a and its 
corresponding depression 110b are always uniquely 
determined, whereby the accurate positioning of the 
mask case 110 with respect to the arm 122 is achieved. 
Namely, the positioning of the mask case 1 10 is auto- 
matically achieved when it is simply lifted by the arm 
122. Here, the depressions 110b maybe formed such 
that their respective pointed ends are directed toward 
each other. In this case, the positioning is achieved as 
both cylindrical portions 122a are moved toward each 
other. 

[0042] Fig. 1 3 is a plan view of a transporting appa- 
ratus 220 in accordance with another embodiment as 
seen from thereabove. The transporting apparatus 220 
suitable for transporting the mask case 10 of any of 
Figs. 7 and 8 has a main body 221 , and arms 222, 223 
each having one end rotatably attached to the vicinity of 
a respective end of the main body 221. The arms 222, 
223 are formed with cylindrical portions 222a, 223a, two 
by two, opposing each other. Each of the distance 
between the cylindrical portions 222a and the distance 
between the cylindrical portions 223a accurately coin- 
cides with the distance between the depressions 1b 
(see Figs. 7 and 8). . 

[0043] The main body 221 and th6 arms 222, 223 
are linked together by fixed pins 222c, 223c. which act 
as the centers of rotations of the arms 222, 223, and 
actuators 224, 225. The actuators 224, . 225 have cylin- 
der portions 224a. 225a fixed to the main body 221 , and 


driving portions 224b, 225b fixed to the arms 222, 223. 
As in the embodiment shown in Fig. 10. the main body 
221 itself is movable in such directions as forward/rear- 
ward, upward/downward, leftward/rightward. and the 

5 like by an unshown driving mechanism. 

[0044] The cylinder portions 224a, 225a are linked 
to an air pressure source P (or hydraulic pressure 
source) byway of a control section CTL, so that the air 
pressure from the air pressure source P is introduced 

10 therein under the control of the control section CTL. The 
driving portions 224b and 225b can expand and con- 
tract according to the introduced air pressure. 
[0045] When the mask case 1 0 is to be transported, 
the arms 223, 224, while in a state where they are open 

75 (the driving portions 224b, 225b are expanded), are 
caused to approach the placed mask case 10, and then 
the driving portions 224b, 225b are contracted under 
the control of the control section CTL. Upon this opera- 
tion, the arms 222, 223 rotate so as to approach each 

20 other and hold the mask case 10 therebetween, 
whereby the cylindrical portions 222a, 223a enter the 
depressions 1b of the mask case 10. If the transporting 
apparatus 220 is moved up from this state, then the 
positioning of the mask case 10 is achieved as in the 

25 embodiment shown in Fig. 10. 

[0046] Though Fig. 13 shows an embodiment in 
which the arms 222, 223 are rotated about the fixed pins 
222c, 223c; in another embodiment, the fixed pins 222c. 
223c slide, upon extracting and contracting operations 

30 of the driving portions 224b, 225b, in opening and clos- 
ing directions of the arms 222, 223 in the main body 
221 , whereby the arms 222, 223, while being parallel to 
each other, operate to clasp the mask case 10. If the 
transporting apparatus 220 is moved up thereafter as in 

35 the above explanation, the positioning of the mask case 
10 would be achieved. 

[0047] As the actuators 224, 225, those using a cyl- 
inder portion driven by air pressure or hydraulic pres- 
sure are indicated in the present invention. However, 
40 without being restricted thereto, motors (including linear 
motors, electrostatic motors, and the like), for example, 
may be employed as actuators. 

[0048] Also, in a modified example of the embodi- 
ment shown in Fig. 13, the actuators 224, 225 may be 

45 attached to the positions of the fixed pins 222c, 223c. 
[0049] In this case, if rotary motors are employed as 
the actuators, for example, then the arms 222, 223 can 
directly be driven about the shafts of the rotary motors. 
If linear motors are employed as actuators, then the 

so arms 222, 223 can directly be slid in the opening and 
closing directions of the arms 222, 223. Driving the 
arms 222, 223 as such enables the mask case 10 to be 
clasped. 

[0050] Returning to Fig. 10, further explanations will 
55 follow. While the arms 21, 22 hold and transport the 
mask case 1 0 and are positioned above the stage 30 as 
mentioned above, operations of the arms 21, 22 by 
which the mask case 10 is delivered to the stage 30 will 
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now be explained. 

[0051] Here, as shown in Fig. 10, three vertically 
extending pins 31 are arranged on the stage 30 at con- 
stant intervals of 120 degrees. Each pin 31 has a hemi- 
spherical head portion 30a. Fig. 14 is a bottom view of 5 
the mask case 1 0, whereas Fig. 1 5 is a sectional view of 
a triangular groove 11 in the mask case 10 of Fig. 14. 
[0052] On the bottom face 1 0c of the mask case 10, 
as shown in Fig. 14, three radially extending triangular 
grooves 11 are arranged at constant intervals of 120 10 
degrees. As shown in Fig. 1 5. each triangular groove 1 1 
has a triangular cross section. 

[0053] As the arms 21, 22 descend from the state 
shown in Fig. 10, the bottom face 10c of the mask case 
1 0 approaches the stage 30. 75 
[0054] Since the arms 21 , 22 and the stage 30 are 
roughly positioned with respect to each other before- 
hand, the pins 31 of the stage 30 would enter their cor- 
responding triangular grooves 11 as the mask case 10 
descends. 2 o 
[0055] When entering the triangular groove 1 1 with 
a misalignment, the pin 31 will abut against one of the 
bottom slopes of the triangular groove 1 1 . In this case, 
the pin 31 receives a reaction force from the bottom 
slope, and the mask case 10 moves with respect to the 25 
stage 30 according to this reaction force. 
[0056] On the other hand, since the triangular 
grooves 1 1 extend radially, the positions at which all the 
pins 31 rest at their corresponding centers of the trian- 
gular grooves 1 1 are uniquely determined. This state is 30 
shown in Figs. 14 and 15. As a consequence, according 
to the reaction forces received by the pins 31 from the 
bottom slopes of the triangular grooves 1 1 . the mask 
case 10 would be positioned at a predetermined posi- 
tion with respect to the stage 30. Namely, the position- 35 
ing of the mask case 10 is effected when the mask case 
10 is simply mounted on the stage 30 by means of the 
arms 21, 22. 

[0057] Fig. 1 6 is a bottom view of a mask case 21 0 
in accordance with a sixth embodiment, whereas Fig. 40 
17 is a sectional view of depressions 21 1, 212, 213 in 
the mask case 210 of Fig. 16, which is simulatively flat- 
tened. 

[0058] The depression 211 formed in the bottom 
face 210c has a triangular pyramidal form, the depres- 45 
sion 212 is a triangular groove, and the depression 213 
has a plane. As shown in Fig. 16, the depressions 21 1, 
212, 213 are not arranged on a line. The above-men- 
tioned pins 31 of the stage 30 are inserted in the 
depressions 211,212,213. 50 
[0059] While holding a pin 31 at the center, the 
depression 211 is rotatable relative to the pin 31. Fur- 
ther, as the depression 212 holds a pin 31 at the center 
thereof, the arrangement of the pins 31 with respect to 
the respective depressions 21 1 , 212 is uniquely deter- ss 
mined. The depression 213 supports a pin 31 with its 
plane, thereby being uninvolved with the positioning of 
the mask case 21 0. As a consequence, the depressions 


211,212 and two pins engaging therewith are sufficient 
for simply achieving the positioning. 
[0060] Fig. 18 is a bottom view of a mask case 210 
in accordance with a seventh embodiment. The depres- 
sion 211 may not have a triangularpyramidal form as 
mentioned above, and similar effects can be attained, 
for example, when it is conical as shown in Fig. 18. 
[0061] Fig. 19 is a view showing an embodiment in 
which the transporting apparatus of Fig. 10 is applied to 
an AGV (Automated Guided Vehicle). An AGV 300 
equipped with the transporting apparatus 20 shown in 
Fig. 10 is adapted to move and stop along a guide path 
301 under radio guidance. Various processing appara- 
tus 303 to 305 are disposed as being separated by a 
wall 302 from the guide path 301 . 
[0062] Operations of the AGV 300 will now be 
explained. First, the AGV 300 transports a mask case 
10, while holding it with the arms 21 , 22 (Fig. 10) of the 
transporting apparatus 20, from an unshown storage 
site to a delivery site 303a for the mask case in a clean- 
ing apparatus 303 and places it there. In this case, three 
pins (not depicted) are arranged at the delivery site 
303a, so that the positioning of the mask case 10 is 
achieved when the mask case 1 0 is simply placed at the 
delivery site. 

[0063] In the cleaning apparatus 303. the mask 
case 10 is transported by an unshown transporting sec- 
tion to a cleaning site therewithin, and then is returned 
to the delivery site 303a after the cleaning of the mask 
is done. 

[0064] The AGV 300 transports the mask case 10 
accommodating therein the mask having finished clean- 
ing, while holding it with the transporting apparatus 20, 
to a delivery site 304a for the mask in an adjacent pelli- 
cle mounting apparatus 304 and places it there. Three 
pins (not depicted) are similarly arranged, so that the 
positioning of the mask case 10 is achieved when the 
mask case 1 0 is simply placed at the delivery site. 
[0065] In the pellicle mounting apparatus 304, the 
mask case 10 is transported by an unshown transport- 
ing section to a processing site therewithin, and then is 
returned to the delivery site 304a after the mounting of 
a pellicle is done. 

[0066] Further, while similarly effecting the position- 
ing, the AGV 300 transports the mask case 10 from the 
pellicle mounting apparatus 304 to a delivery site 305a 
of a dust inspecting apparatus 305, and then to an 
unshown exposure apparatus. 

[0067] Fig. 20 is a view showing an embodiment in 
which the transporting apparatus of Fig. 10 is applied to 
OHT (Over Head Transportation) OHT 400 equipped 
with the transporting apparatus 200 shown in Fig. 10 is 
movable up and down along a vertically extending pole 
400a under radio guidance, and can move and stop 
along a guide rail 401 together with the pole 400a. 
Along the guide path 401 , various processing apparatus 
303 to 305 are arranged. 

[0068] Since the OHT 400 differs from the AGV 300 
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only in that it moves along the guide rail 401, its opera- 
tions will not be explained. 

[0069] Meanwhile, there are cases where the mask 
case is delivered between transporting apparatus with- 
out being placed at delivery sites. Figs. 21 and 22 show 
an embodiment of transporting apparatus between 
which a mask case can be delivered, and are top and 
perspective views thereof, respectively. 
[0070] In Fig. 21 , a mask case 31 0 indicated by the 
dash-double-dot line has three longitudinally elongated 
V-grooves 310a having the same cross-sectional form, 
as compared with the mask case 10 shown in Fig. 14. A 
first transporting apparatus 321 having a scoop-shaped 
arm is formed with three pins 321a at constant intervals 
of 120 degrees. A second transporting apparatus 322 
with a U-shaped arm has three pins 322a at constant 
intervals of 120 degrees in the same phase. Each of the 
pins 321 a, 322a has a form identical to that of the pins 
31 shown in Figs. 14 and 15. 

[0071] Here, it is assumed that only the first trans- 
porting apparatus 321 holds the mask case 310, with its 
pins 321a abutting against their corresponding V- 
grooves 310a. As the second transporting apparatus 
322 approaches the mask case 310 from therebelow 
from this state, the pins 322a abut against the V-grooves 
310a. As the second transporting apparatus 322 further 
moves up, the pins 32 1 a of the first transporting appara- 
tus 321 separate from the V-grooves 310a, and the 
mask case 310 is delivered to the second transporting 
apparatus 322 at this moment. 
[0072] In this case, as explained with reference to 
Figs. 14 and 15, the positioning between the second 
transporting apparatus 322 and the mask case 310 
would be achieved according to the relationship 
between the pins having spherical head portions and 
the V-grooves. Therefore, even if a deviation is gener- 
ated in the relative positional relationship between the 
transporting apparatus 321 and 322, the positioning of 
the mask case 31 0 with respect to the second transport- 
ing apparatus 322 is achieved at the instant when the 
mask case 310 is delivered to the second transporting 
apparatus 222, whereby its subsequent processing will 
become easier. Similar operations are effected also 
when the mask case 310 is delivered from the second 
transporting apparatus 322 to the first transporting 
apparatus 321. 

[0073] As explained in the foregoing, the mask case 
in accordance with the above-mentioned embodiments 
is a mask case 210 accommodating the mask M formed 
with a pattern to be transferred to a substrate, wherein 
one outer wall face 21 0c of the mask case 21 0 is formed 
with first and second depressions 21 1 , 21 1a, 212, and 
the first depression 211,211a has one of conical and tri- 
angular pyramidal forms, whereas the second depres- 
sion 212 has a V-groove form. 

[0074] According to this mask case 210, since the 
first depression 21 1 , 21 1a has one of conical and trian- 
gular pyramidal forms, whereas the second depression 


212 has a V-groove form, if two pins 31, for example, as 
protrusions, are inserted in the first and second depres- 
sions 211 , 21 1a, 212, then the mask case 210 is posi- 
tioned with respect to the pins 31 . As a consequence, if 

5 the bottom face of the mask case 210 is provided with 
the first depression 211,211a and the second depres- 
sion 212, then the positioning of the mask case 210 is 
achieved when it is simply placed at the site where the 
pins 31 are arranged. 

10 [0075] Also, the mask case 10 is a mask case 10 
accommodating a mask M formed with a pattern to be 
transferred to a substrate, wherein opposing first and 
second outer wall faces 10a, 10b of the mask case 10 
are provided with engagement portions 1b, 1c having at 

is least one of protruded and depressed forms, and the 
first outer wall face 10a has at least one engagement 
portion 1b, 1c, whereas the second outerwall face 10b 
has at least two engagement portions 1b, 1c. 
[0076] According to the mask case of the present 

20 invention, since the opposing first and second outer wall 
faces 10a, 10b of the mask case 10 are provided with 
engagement portions 1b, 1c having at least one of pro- 
truded and depressed forms, and the first outer wall 
face 10a has at least one engagement portion 1b. 1c, 

25 whereas the second outer wall face 1 0b has at least two 
engagement portions 1b, 1c, if the transporting appara- 
tus 20 whose respective faces opposing the first and 
second outer wall faces 10a, 10b are formed with sup- 
port members 21a, 22a holds and lifts both of the outer 

30 wall faces 10a, 10b, then the engagement portions 1b, 
1c and the support members 21a, 22a engage each 
other, whereby the mask case 1 0 can be positioned with 
respect to the transporting apparatus 20. 
[0077] Further, the transporting apparatus 20 is a 

35 transporting apparatus 20 which transports a transport- 
able substrate case 10 accommodating a substrate M, 
in which the first outer wall face 10a, 10b of the sub- 
strate case 10 and a second outer wall face 10c adja- 
cent to the first outer wall face 10a, 10b are provided 

40 with engagement portions 1 b, 1 c, 1 1 . wherein the trans- 
porting apparatus 20 has support members 21a, 22a, 
31 for engaging and supporting at least one of the first 
engagement portion 1b, 1c of the first outer wall face 
10a, 10b and the second engagement portion 11 of the 

45 second outer wall face 10c. 

[0078] According to the transporting apparatus 20, 
since it has engagement and support members 21a, 
22a, 31 which engage at least one of the first engage- 
ment portion 1b, 1c of the first outer wall face 10a, 10b 

so and the second engagement portion 11 of the second 
outer wall face 10c in the substrate case 10, the trans- 
porting apparatus 20 can support different outer wall 
faces 10a, 10b, 10c of the substrate case 10, whereby a 
plurality of transporting apparatus 20 can deliver the 

55 substrate case 10 therebetween while effecting the 
positioning of the latter. 

[0079] The above-mentioned transporting method 
is a transporting method of transporting a transportable 
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substrate case 10 accommodating a substrate, in which 
the first outer wall face 10a. 10b of the substrate case 
10 and a second outer wall face 10c adjacent to the first 
outer wall face 10a, 10b are provided with engagement 
portions 1 b, 1 c, 1 1 , the method comprising the steps of 5 
positioning and transporting the substrate case 10 while 
engaging and supporting the first engagement portion 
lb, 1c of the first outer wall face 10a, 10b t positioning 
and holding the substrate case 10 while engaging and 
supporting the second engagement portion 1 1 of the 10 
second outer wall face 10c, and delivering the substrate 
case 10 between the first engagement portion 1b, 1c 
and the second engagement portion 1 1 . 
[0080] Since this transporting method comprises 
the steps of positioning and transporting the substrate 15 
case 10 while engaging and supporting the first 
engagement portion lb, 1c of the first outer wall face 
10a, 10b, positioning and holding the substrate case 10 
while engaging and supporting the second engagement 
portion 11 of the second outer wall face 10c. and deliv- 20 
ering the substrate case 10 between the first engage- 
ment portion 1b, 1c and the second engagement 
portion 11, the positioning of the substrate case 10 is 
achieved at the same time when it is transported and 
when it is delivered. As a consequence, it becomes 25 
unnecessary to separately carry out positioning opera- 
tions upon transportation or delivery of the substrate . . 
case 10, whereby the processing can be simplified. 

Industrial Applicability 30 

[0081 ] The mask case and the transporting appara- 
tus and transporting method for transporting the mask 
case in accordance with the present invention can be 
used when making a semiconductor, a liquid crystal dis- 35 
play device, or the like by a photolithography process. 

Claims 

1. A photomask case for accommodating a photo- 40 
mask and being arranged on three support mem- 
bers rising from a reference plane, said photomask 
case comprising, in a lower face thereof, at least 
two depressions engaging at least two of said sup- 
port members. 45 

2. A photomask case according to claim 1 , wherein a 
deepest portion of said two depressions is posi- 
tioned on the outer side than is an outer edge of 
said photomask. 50 

3. A photomask case according to claim 1 , wherein 
said photomask has, at a front face thereof, an 
insertion slot into which said photomask is to be 
inserted, and two opposing guide plates therewithin 55 
parallel to an inserting direction. 

4. A photomask case according to claim 1 , wherein 


one of said two depressions has one of conical, tri- 
angular pyramidal, and quadrangular pyramidal 
forms, whereas the other has a V-groove form. 

5. A photomask case according to claim 1, further 
comprising, in said front face, a depression different 
from said depressions, wherein said three depres- 
sions are arranged radially about a given point in 
said lower face. 

6. A photomask case according to claims, wherein 
said three depressions each constitute a V-groove. 

7. A photomask case according to daim 1 , wherein a 
side face of said photomask case has an engage- 
ment portion constituted by a protrusion or depres- 
sion. 

8. A photomask case according to claim 7, wherein 
said engagement portion has a form of a triangular 
prism depression, a pentagonal prism depression, 
or a cylindrical protrusion. 

9. A photomask case according to claim 7, wherein 
said engagement portion comprises two engage- 
ment portions which are symmetrical with respect 
to a plane orthogonal to a line passing through a 
mid point position between said engagement por- 
tions and connecting said engagement portions. 

10. A transporting apparatus having a holding portion 
for holding the photomask case according to claim 
1 , wherein said holding portion comprises said sup- 
port members adapted to engage said depres- 
sions. 

11. A transporting apparatus having a holding portion 
for holding the photomask case according to claim 
7, wherein said holding portion comprises an 
engagement and support member adapted to 
engage said engagement portion. 

12. A transporting apparatus according to claim 10, fur- 
ther comprising a control section for controlling 
movement of said support members. 

13. A transporting apparatus according to claim 1 1 , fur- 
ther comprising a control section for controlling 
movement of said engagement and support mem- 
ber. 

14. A transporting apparatus according to claim 13, fur- 
ther comprising a driving section which moves 
opposing two of said engagement and support 
members in synchronization with each other and is 
controlled by said control section. 

1 5. A transporting method of transporting a transporta- 
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ble substrate case accommodating a substrate, 
said substrate case having a first outer wall face 
and a second outer wall face adjacent to said first 
outer wall face respectively provided with engage- 
ment portions; said method comprising the steps of 5 
positioning and transporting said substrate case 
while engaging and supporting the first engage- 
ment portion of said first outer wall face, positioning 
and holding said substrate case while engaging 
and supporting the second engagement portion of 70 
said second outer wail face, and delivering said 
substrate case between said first engagement por- 
tion and said second engagement portion. 

16. A transporting method according to claim 15, 15 
wherein the substrate in said positioned and held 
substrate case is transported to a substrate 
processing site where said substrate is processed. 

17. A photomask case for accommodating a photo- 20 
mask, wherein an outer face of said photomask 
case is provided with at least two depressions at 
predetermined positions. 
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